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(54) AIR COOLED ABSORBER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain positive discharging of condensate in 
a heat transfer tube even in the case a unit incorporating an air cooled 
condenser is installed slantwise. 

SOLUTION: In an air cooled condenser comprising an inlet header 15 and 
an outlet header 16 connected to both ends of a heat transfer tube 17 
comprising a hair pin shaped heat transfer tube 17 and a heat transfer fin 
18 formed on the outer periphery of the heat transfer tube 17, a part from 
an U tube part 17a in the heat transfer tube 17 to a part extending to the 
outlet header 16 is slanted downward at a specified slanting angle 9, the 
inlet header 15 and the outlet header 16 are connected by means of a 
communicating tube 19, so that positive discharging of condensate d is 
obtained even in the case a unit incorporating an air cooled condenser is 
arranged slantwise. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It consists of a heat transfer fin (18) formed in the periphery of the heat exhanger tube 
(17) of a hairpin configuration, and this heat exhanger tube (17). It is the air-cooled condenser 
which comes to connect an inlet port and an outlet header (15), and (16) with the ends of said 
heat exhanger tube (17). The air-cooled condenser characterized by connecting said inlet-port 
header (15) and outlet header (16) through the communicating tube (19) while making the part 
from U tube part (17a) in said heat exhanger tube (17) to said outlet header (16) incline caudad 
with a predetermined tilt angle (theta). 

[Claim 2] Said air-cooled condenser according to claim 1 characterized by forming in said 
communicating tube (19) the liquid pool section (20) located in low order from said outlet header 
(16). 

[Claim 3] The air-cooled condenser of said claim 1 characterized by using as an object for 
refrigerant condensation in an air-cooling absorption refrigerator, and claim 2 given in any 1 
term. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the air-cooled condenser for 
which it was suitable as an object for refrigerant condensation in an air-cooling absorption 
refrigerator in more detail about an air-cooled condenser. 
[0002] 

[Description of the Prior Art] For example, in casing 1, a high temperature regenerator 2, the 
vapor-liquid-separation machine 3, a low-temperature regenerator 4, an air-cooled condenser 5, 
an evaporator 6, the air-cooling absorber 7, the solution heat exchangers 8 and 9 for heat 
recovery, and receiver 10 grade are arranged in a compact, and the air-cooling absorption 
refrigerator well known from the former is constituted, as shown in drawing 4 . For a solution 
pump and 13, as for the inlet-port header of an air-cooled condenser 5, and 15, a refrigerant 
pump and 14 are [ a sign 1 1 / a propeller fan and 12 / the outlet header of an air-cooled 
condenser 5 and 16 ] the outlet headers of the air-cooling absorber 7. 

[0003] While considering an air-cooled condenser 5 as level arrangement in the case of the air- 
cooling absorption refrigerator of the above-mentioned configuration, both an air-cooled 
condenser 5 and the air-cooling absorber 7 can be cooled with a propeller fan 1 1 by making the 
air-cooling absorber 7 into vertical disposition. 

[0004] By the way, as the above-mentioned air-cooled condenser 5 is shown in drawing 5 t it 
consists of a heat exhanger tube 17 of a hairpin configuration, and a heat transfer fin 18 formed 
in the periphery of this heat exhanger tube 17, and an inlet port and the outlet headers 15 and 

16 are connected to the ends of said heat exhanger tube 17. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, from the place where it is actually 
difficult at the time of installation of an air-cooling absorption refrigerator to install the air- 
cooling absorption refrigerator itself horizontally, when level arrangement of the air-cooled 
condenser 5 of the above-mentioned configuration is carried out, the heat exhanger tube 17 in 
an air-cooled condenser 5 may incline to the level datum level H, as shown in drawing 5 and 
drawing 6 . 

[0006] For example, although the refrigerant steam a condenses in an air-cooled condenser 5 
and it becomes Condensate d, when it inclines so that U tube part 17a in a heat exhanger tube 

17 may become facing down as shown in drawing 5 , the blowdown by the side of the outlet 
header 16 of Condensate d becomes difficult, and Condensate d will pile up near the U tube part 
17a. On the other hand, when it inclines so that U tube part 17a in a heat exhanger tube 17 may 
become facing up as shown in drawing 6 , the blowdown by the side of the outlet header 16 of 
Condensate d becomes difficult and Condensate d will pile up in the inlet-port header 15. 
Especially, like an absorption refrigerator, when a pressure differential is not large, this 
phenomenon becomes remarkable. If the stagnation phenomenon of the above condensates d 
arises, pressure loss will increase, or the heat transfer engine performance will fall, and the 
problem of causing buildup of condensing pressure will arise. Consequently, effectiveness may 
fall, or the temperature of a high temperature regenerator 2 may become high, the danger of 
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corrosion may become high, and it may result in shutdown for insurance. Moreover, the 
installation conditions of an air-cooling absorption refrigerator become severe, and there is also 
a problem that construction takes time and effort 

[0007] The invention in this application was made in view of the above-mentioned point and 
even if dip installation of the unit with which the air-cooled condenser was incorporated is 
carried out, it aims at blowdown of the condensate in a heat exhanger tube being acquired 
certainly. 
[0008] 

[Means for Solving the Problem] With the basic configuration (invention of claim 1) of the 
invention in this application As above-mentioned The means for solving a technical problem, the 
heat exhanger tube 17 of a hairpin configuration, In the air-cooled condenser which consists of a 
heat transfer fin 18 formed in the periphery of this heat exhanger tube 17. and comes to connect 
an inlet port and the outlet headers 15 and 16 with the ends of said heat exhanger tube 17 While 
making the part from U tube part 17a in said heat exhanger tube 17 to said outlet header 16 
incline caudad with the predetermined tilt angle theta, said inlet-port header 15 and outlet 
header 16 are connected through the communicating tube 19. 

[0009] Since the part from U tube part 17a to said outlet header 16 is made to incline downward 
beforehand even if it is the case where dip installation is carried out so that U tube part 17a 
[ in / in the unit with which the air-cooled condenser was incorporated by having constituted as 
mentioned above / a heat exhanger tube 17 ] may become facing down, it is lost that said U 
tube part 17a becomes facing down, and blowdown of Condensate d is acquired certainly. 
Moreover, when dip installation is carried out so that U tube part 17a [ in / in said unit / a heat 
exhanger tube 17 ] may become facing up. the condensate d which flowed into the inlet-port 
header 15 will flow into the outlet header 16 through the communicating tube 19, and blowdown 
of Condensate d is acquired certainly. 

[0010] When the liquid pool section [ as / in invention of claim 2 ] 20 located in low order from 
said outlet header 16 at said communicating tube 19 is formed, Condensate d will pile up in this 
liquid pool section 20, and the blow by of the refrigerant steam a from the inlet-port header 15 
to the outlet header 1 6 can be prevented. 

[001 1] When it uses as an object [ as / in invention of claim 3 ] for refrigerant condensation in 
an air-cooling absorption refrigerator, since the height pressure deficit is small and blowdown of 
Condensate d is difficult, it is more effective. 
[0012] 

[Embodiment of the Invention] Hereafter, with reference to an attached drawing, the gestalt of 
suitable operation of the invention in this application is explained in full detail. 
[0013] Like what was already explained in the term of the conventional technique, the refrigerant 
condensation in an air-cooling absorption refrigerator is presented with this air-cooled 
condenser, and as shown in drawing 1 , it consists of a heat exhanger tube 1 7 of a hairpin 
configuration, and a heat transfer fin 18 formed in the periphery of this heat exhanger tube 17. 
And an inlet port and the outlet headers 15 and 16 are connected to the ends of said heat 
exhanger tube 1 7. 

[0014] Moreover, while the part from U tube part 17a in said heat exhanger tube 17 to said 
outlet header 16 inclines caudad with the predetermined tilt angle theta. said inlet-port header 
15 and outlet header 16 are connected through the communicating tube 19. Here, it is desirable 
to be set as extent as the allowance tilt angle when installing the unit (for example, air-cooling 
absorption refrigerator) with which the air-cooled condenser was incorporated with said same tilt 
angle theta, and it is made about into 1/100. 

[0015] Moreover, the U character-like section 20 which turns into the liquid pool section located 

in low order from said outlet header 16 is formed in said communicating tube 19. 

[0016] The air-cooled condenser constituted as mentioned above acts as follows. 

[0017] The condensation liquefaction of the refrigerant steam a supplied to the inlet-port header 

15 is carried out in the process in which the inside of a heat exhanger tube 17 is flowed toward 

the outlet header 16, and the obtained condensate d is taken out from the outlet header 16. 

[0018] By the way, although dip installation of the unit with which the air-cooled condenser was 
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incorporated may be carried out When dip installation is carried out with the installation tilt angle 
alpha (alpha max=theta) so that U tube part 17a in a heat exhanger tube 17 may become facing 
down as shown in drawing 2 Since the part from U tube part 17a to said outlet header 16 is 
made to incline with the tilt angle theta downward beforehand, it is lost that said U tube part 17a 
becomes facing down from the level datum level H, and blowdown of Condensate d is acquired 
certainly. And since Condensate d piles up in the U character-like section 20, the blow by of the 
refrigerant steam a from the inlet-port header 15 to the outlet header 16 can be prevented, [n 
addition, it may replace with the liquid pool section and an orifice or a capillary tube may be 
interposed. 

[0019] Moreover, when dip installation is carried out with the tilt angle beta so that U tube part 
17a [ in / in said unit / a heat exhanger tube 17 ] may become facing up, the condensate d 
which flowed into the inlet-port header 15 will flow into the outlet header 16 through the 
communicating tube 19, and blowdown of Condensate d is acquired certainly. And since 
Condensate d piles up in the U character-like section 20, the blow by of the refrigerant steam a 
from the inlet-port header 15 to the outlet header 16 can be prevented. 

[0020] When it uses especially as an object [ as / in the gestalt of this operation / in / for an 
air-cooled condenser / an air-cooling absorption refrigerator ] for refrigerant condensation, 
since the height pressure deficit is small and blowdown of Condensate d is difficult, it is more 
effective. 

[0021] In addition, the invention in this application of the ability to apply not only to the air- 
cooled condenser in an air-cooling absorption refrigerator but to the air-cooled condenser in the 
comparatively small refrigerator of a height pressure deficit is natural. 
[0022] 

[Effect of the Invention] According to the invention in this application (invention of claim 1), the 
heat exhanger tube 17 of a hairpin configuration, In the air-cooled condenser which consists of a 
heat transfer fin 18 formed in the periphery of this heat exhanger tube 17, and comes to connect 
an inlet port and the outlet headers 15 and 16 with the ends of said heat exhanger tube 17 While 
making the part from U tube part 17a in said heat exhanger tube 17 to said outlet header 16 
incline caudad with the predetermined tilt angle theta Since said inlet-port header 15 and outlet 
header 16 are connected through the communicating tube 19 Since the part from U tube part 
17a to said outlet header 16 is made to incline downward beforehand even if it is the case where 
dip installation is carried out so that U tube part 17a [ in / in the unit with which the air-cooled 
condenser was incorporated / a heat exhanger tube 17 ] may become facing down, It is lost that 
said U tube part 17a becomes facing down, and blowdown of Condensate d is acquired certainly, 
and When dip installation is carried out so that U tube part 17a [ in / in said unit / a heat 
exhanger tube 17 ] may become facing up, the condensate d which flowed into the inlet-port 
header 15 will flow into the outlet header 16 through the communicating tube 19, and there is 
outstanding effectiveness that blowdown of Condensate d is acquired certainly. Moreover, since 
a problem does not arise even if dip installation of said unit is carried out the installation 
conditions of a unit can be eased, the tolerance of the mounting angle of the air-cooled 
condenser to a unit becomes large, and workability with a group improves. 

[0023] When the liquid pool section [ as / in invention of claim 2 ] 20 located in low order from 
said outlet header 16 at said communicating tube 19 is formed, Condensate d will pile up in this 
liquid pool section 20, and the blow by of the refrigerant steam a from the inlet-port header 15 
to the outlet header 16 can be prevented. 

[0024] When it uses as an object [ as / in invention of claim 3 ] for refrigerant condensation in 
an air-cooling absorption refrigerator, since the height pressure deficit is small and blowdown of 
Condensate d is difficult, it is more effective. 
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TECHNICAL FIELD 

[Field of the Invention] The invention in this application relates to the air-cooled condenser for 
which it was suitable as an object for refrigerant condensation in an air-cooling absorption 
refrigerator in more detail about an air-cooled condenser. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] For example, in casing 1, a high temperature regenerator 2, the 
vapor-liquid-separation machine 3 t a low-temperature regenerator 4, an air-cooled condenser 5, 
an evaporator 6, the air-cooling absorber 7, the solution heat exchangers 8 and 9 for heat 
recovery, and receiver 10 grade are arranged in a compact, and the air-cooling absorption 
refrigerator well known from the former is constituted, as shown in drawing 4 . For a solution 
pump and 13, as for the inlet-port header of an air-cooled condenser 5, and 15, a refrigerant 
pump and 14 are [ a sign 1 1 / a propeller fan and 12 / the outlet header of an air-cooled 
condenser 5 and 16 ] the outlet headers of the air-cooling absorber 7. 

[0003] While considering an air-cooled condenser 5 as level arrangement in the case of the air- 
cooling absorption refrigerator of the above-mentioned configuration, both an air-cooled 
condenser 5 and the air-cooling absorber 7 can be cooled with a propeller fan 1 1 by making the 
air-cooling absorber 7 into vertical disposition. 

[0004] By the way, as the above-mentioned air-cooled condenser 5 is shown in drawing 5 , it 
consists of a heat exhanger tube 17 of a hairpin configuration, and a heat transfer fin 18 formed 
in the periphery of this heat exhanger tube 17, and an inlet port and the outlet headers 15 and 
16 are connected to the ends of said heat exhanger tube 17. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to the invention in this application (invention of claim 1), the 
heat exhanger tube 17 of a hairpin configuration, In the air-cooled condenser which consists of a 
heat transfer fin 18 formed in the periphery of this heat exhanger tube 17, and comes to connect 
an inlet port and the outlet headers 15 and 16 with the ends of said heat exhanger tube 17 While 
making the part from U tube part 17a in said heat exhanger tube 17 to said outlet header 16 
incline caudad with the predetermined tilt angle theta Since said inlet-port header 15 and outlet 
header 16 are connected through the communicating tube 19 Since the part from U tube part 
17a to said outlet header 16 is made to incline downward beforehand even if it is the case where 
dip installation is carried out so that U tube part 17a [ in / in the unit with which the air-cooled 
condenser was incorporated / a heat exhanger tube 17 ] may become facing down. It is lost that 
said U tube part 17a becomes facing down, and blowdown of Condensate d is acquired certainly, 
and When dip installation is carried out so that U tube part 17a [ in / in said unit / a heat 
exhanger tube 17 ] may become facing up t the condensate d which flowed into the inlet-port 
header 15 will flow into the outlet header 16 through the communicating tube 19, and there is 
outstanding effectiveness that blowdown of Condensate d is acquired certainly. Moreover, since 
a problem does not arise even if dip installation of said unit is carried out the installation 
conditions of a unit can be eased, the tolerance of the mounting angle of the air-cooled 
condenser to a unit becomes large, and workability with a group improves. 

[0023] When the liquid pool section [ as / in invention of claim 2 ] 20 located in low order from 
said outlet header 16 at said communicating tube 19 is formed, Condensate d will pile up in this 
liquid pool section 20, and the blow by of the refrigerant steam a from the inlet-port header 15 
to the outlet header 1 6 can be prevented. 

[0024] When it uses as an object [ as / in invention of claim 3 ] for refrigerant condensation in 
an air-cooling absorption refrigerator, since the height pressure deficit is small and blowdown of 
Condensate d is difficult it is more effective. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the way, from the place where it is actually 
difficult at the time of installation of an air-cooling absorption refrigerator to install the air- 
cooling absorption refrigerator itself horizontally, when level arrangement of the air-cooled 
condenser 5 of the above-mentioned configuration is carried out the heat exhanger tube 17 in 
an air-cooled condenser 5 may incline to the level datum level H, as shown in drawing 5 and 
drawing 6 . 

[0006] For example, although the refrigerant steam a condenses in an air-cooled condenser 5 
and it becomes Condensate d, when it inclines so that U tube part 17a in a heat exhanger tube 
1 7 may become facing down as shown in drawing 5 , the blowdown by the side of the outlet 
header 16 of Condensate d becomes difficult, and Condensate d will pile up near the U tube part 
17a. On the other hand, when it inclines so that U tube part 17a in a heat exhanger tube 17 may 
become facing up as shown in drawing 6 , the blowdown by the side of the outlet header 16 of 
Condensate d becomes difficult and Condensate d will pile up in the inlet-port header 15. 
Especially, like an absorption refrigerator, when a pressure differential is not large, this 
phenomenon becomes remarkable. If the stagnation phenomenon of the above condensates d 
arises, pressure loss will increase, or the heat transfer engine performance will fall, and the 
problem of causing buildup of condensing pressure will arise. Consequently, effectiveness may 
fall, or the temperature of a high temperature regenerator 2 may become high, the danger of 
corrosion may become high, and it may result in shutdown for insurance. Moreover, the 
installation conditions of an air-cooling absorption refrigerator become severe, and there is also 
a problem that construction takes time and effort 

[0007] The invention in this application was made in view of the above-mentioned point and 
even if dip installation of the unit with which the air-cooled condenser was incorporated is 
carried out, it aims at blowdown of the condensate in a heat exhanger tube being acquired 
certainly. 
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MEANS 



[Means for Solving the Problem] With the basic configuration (invention of claim 1) of the 
invention in this application As above-mentioned The means for solving a technical problem, the 
heat exhanger tube 17 of a hairpin configuration. In the air-cooled condenser which consists of a 
heat transfer fin 18 formed in the periphery of this heat exhanger tube 17, and comes to connect 
an inlet port and the outlet headers 15 and 16 with the ends of said heat exhanger tube 17 While 
making the part from U tube part 17a in said heat exhanger tube 17 to said outlet header 16 
incline caudad with the predetermined tilt angle theta, said inlet-port header 15 and outlet 
header 16 are connected through the communicating tube 19. 

[0009] Since the part from U tube part 17a to said outlet header 16 is made to incline downward 
beforehand even if it is the case where dip installation is carried out so that U tube part 17a 
[ in / in the unit with which the air-cooled condenser was incorporated by having constituted as 
mentioned above / a heat exhanger tube 17 ] may become facing down, it is lost that said U 
tube part 17a becomes facing down, and blowdown of Condensate d is acquired certainly. 
Moreover, when dip installation is carried out so that U tube part 17a [ in / in said unit / a heat 
exhanger tube 17 ] may become facing up, the condensate d which flowed into the inlet-port 
header 15 will flow into the outlet header 16 through the communicating tube 19, and blowdown 
of Condensate d is acquired certainly. 

[0010] When the liquid pool section [ as / in invention of claim 2 ] 20 located in low order from 
said outlet header 16 at said communicating tube 19 is formed, Condensate d will pile up in this 
liquid pool section 20, and the blow by of the refrigerant steam a from the inlet-port header 15 
to the outlet header 16 can be prevented. 

[001 1] When it uses as an object [ as / in invention of claim 3 ] for refrigerant condensation in 
an air-cooling absorption refrigerator, since the height pressure deficit is small and blowdown of 
Condensate d is difficult, it is more effective. 
[0012] 

[Embodiment of the Invention] Hereafter, with reference to an attached drawing, the gestalt of 
suitable operation of the invention in this application is explained in full detail. 
[0013] Like what was already explained in the term of the conventional technique, the refrigerant 
condensation in an air-cooling absorption refrigerator is presented with this air-cooled 
condenser, and as shown in drawing 1 , it consists of a heat exhanger tube 17 of a hairpin 
configuration, and a heat transfer fin 18 formed in the periphery of this heat exhanger tube 17. 
And an inlet port and the outlet headers 15 and 16 are connected to the ends of said heat 
exhanger tube 1 7. 

[0014] Moreover, while the part from U tube part 17a in said heat exhanger tube 17 to said 
outlet header 16 inclines caudad with the predetermined tilt angle theta, said inlet-port header 
15 and outlet header 16 are connected through the communicating tube 19. Here, it is desirable 
to be set as extent as the allowance tilt angle when installing the unit (for example, air-cooling 
absorption refrigerator) with which the air-cooled condenser was incorporated with said same tilt 
angle theta, and it is made about into 1/100. 

[0015] Moreover, the U character-like section 20 which turns into the liquid pool section located 
in low order from said outlet header 16 is formed in said communicating tube 19. 
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[0016] The air-cooled condenser constituted as mentioned above acts as follows. 
[0017] The condensation liquefaction of the refrigerant steam a supplied to the inlet-port header 
15 is carried out in the process in which the inside of a heat exhanger tube 17 is flowed toward 
the outlet header 16, and the obtained condensate d is taken out from the outlet header 16. 
[0018] By the way, although dip installation of the unit with which the air-cooled condenser was 
incorporated may be carried out When dip installation is carried out with the installation tilt angle 
alpha (alpha max=theta) so that U tube part 17a in a heat exhanger tube 17 may become facing 
down as shown in drawin g 2 Since the part from U tube part 17a to said outlet header 16 is 
made to incline with the tilt angle theta downward beforehand, it is lost that said U tube part 17a 
becomes facing down from the level datum level H, and blowdown of Condensate d is acquired 
certainly. And since Condensate d piles up in the U character-like section 20, the blow by of the 
refrigerant steam a from the inlet-port header 15 to the outlet header 16 can be prevented. In 
addition, it may replace with the liquid pool section and an orifice or a capillary tube may be 
interposed. 

[0019] Moreover, when dip installation is carried out with the tilt angle beta so that U tube part 
17a [ in / in said unit / a heat exhanger tube 17 ] may become facing up, the condensate d 
which flowed into the inlet-port header 15 will flow into the outlet header 16 through the 
communicating tube 19, and blowdown of Condensate d is acquired certainly. And since 
Condensate d piles up in the U character-like section 20, the blow by of the refrigerant steam a 
from the inlet-port header 15 to the outlet header 16 can be prevented. 

[0020] When it uses especially as an object [ as / in the gestalt of this operation / in / for an 
air-cooled condenser / an air-cooling absorption refrigerator ] for refrigerant condensation, 
since the height pressure deficit is small and blowdown of Condensate d is difficult, it is more 
effective. 

[0021] [n addition, the invention in this application of the ability to apply not only to the air- 
cooled condenser in an air-cooling absorption refrigerator but to the air-cooled condenser in the 
comparatively small refrigerator of a height pressure deficit is natural. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawingjj It is the sectional view of the air-cooled condenser concerning the gestalt of 
operation of the invention in this application. 

[Drawing_2] It is the sectional view showing the condition at the time of dip installation of the 
air-cooled condenser concerning the gestalt of operation of the invention in this application (at 
the time of installation to which a heat exhanger tube becomes level). 

[Drawing 3] It is the sectional view showing the condition at the time of dip installation of the 
air-cooled condenser concerning the gestalt of operation of the invention in this application (at 
the time of installation to which a heat exhanger tube U tube part serves as facing up). 
[Drawing 4] It is the perspective view which saw through the interior of a general air-cooling 
absorption refrigerator. 

[Drawing 51 It is the sectional view showing the condition at the time of dip installation of the 
conventional air-cooled condenser (at the time of installation to which a heat exhanger tube U 
tube part serves as facing down). 

[Draywng.6] It is the sectional view showing the condition at the time of dip installation of the 
conventional air-cooled condenser (at the time of installation to which a heat exhanger tube U 
tube part serves as facing up). 
[Description of Notations] 

15 — an inlet-port header and 16 — an outlet header and 17 — a heat exhanger tube and 17a - 
- U tube part and 18 — a heat transfer fin and 19 — the communicating tube and 20 — the 
liquid pool section (U character-like section) and theta — a tilt angle. 
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